Ethylene bis stearamide (EBS) is a compound copolymer formed the result of the reaction between the stearic acid polymer with ethylenediamine. This research aims to determine the type of catalyst that can be used for the manufacture of EBS and determine the reaction rate constant in the forming EBS. EBS polymerization reaction formation begins by melting acid stearate at a temperature of 70-80 O C and the continued addition of ethylenediamine. Batch polymerization process is run in a reactor, which equipped with agitator, heating jacket, and a thermometer. In this research a permanent variable is stirring speed of 600 rpm and the change variables are the mole ratio of stearic acid and ethylenediamine (2: 1 and 3: 1), temperature reaction (120, 140, and 160 O C), and kind of catalyst phosphoric acid and baking soda. At 30-minute intervals analyzed for 5 hours the acid number of the reaction. Based on the results of the study, photasium carbonat which functioned as a catalyst can be used in the manufacture of EBS because it produces a constant rate of reactions are k1 and k2 = 0.0176 = 8.9506 x 10 -4
INTRODUCTION
Demand for plastics in Indonesia is still quite large. National plastic products need around 4.6 million tonnes per year with average growth of 5% per year. According to the Minister of Industry Mohamad S. Hidayat plastics industry needs increase as the number of market requirements for plastic industry. EBS is a biopolymer which serves as an internal lubricant and for external thermal plastic and thermoset plastics. With the development of plastics industry in Indonesia, meaning needs Ethylene Bis Streamide (EBS) also increased, utilization EBS used as an internal and external lubricant for thermal plastic and thermosetting plastics, such as ABS, PS, AS, PVC, PE, PP, PVAC, cellulose, accetate, nylon, pheonolic resin. Besides EBS can be used in powdered metal, asphalt modifiers, rubber, adhesives, and coatings.
Research on the production of EBS has been done by Nanang and Toro [1] but the results are still not meet quality standards EBS. With see opportunities using EBS is large enough, the author intends conduct research by varying the use of catalysts in the making EBS to increase the efficiency and activity of the reaction. Catalysts which will is used i.e. Phosphoric Acid and Baking Soda.
The polymerization reaction the reactor can take place shortly after the addition of EDA, this time expected will be faster if the catalyst used in the reaction [2] [3] [4] . The function of the variation of the catalyst is determine a suitable catalyst for the polymerization reaction EBS. his research was conducted to determine the effect of the catalyst on the reaction EBS polymer [3] .
EBS has the character of a powder, white and point high melting, and difficult soluble, stable against acids, alkalis, and water [5] [6] . EBS is Very hydropobiowaxy solids. EBS is widely used as a lubricant internal and external in plastic [1] . EBS usage in plastics is to be providing gloss, slip, and printability. The use of EBS in the paper is as a direct replacement hydrophobic silica. EBS structural formula is as following: [7] . Stages EBS-making process is as follows: melting stearic acid, feeding ethylene diamine, the polymerisation reaction, establishment of pellet EBS.
Through laboratory experiments, the price of a reaction Ea knowable by experimenting reaction kinetics at different temperatures T that is different. Price Ea can be evaluated through rearrangements Arrhenius [8] [11] . Basically, energy activation of a reaction is the size of the reaction velocity sensitivity to temperature changes that happened. Therefore, the more sensitive the speed of a reaction to temperature changes demonstrated by the growing Ea price, or means also increasing steepness of the linear plot of ln k versus 1/T produced.
EXPERIMENTAL Materials
Technical of Citric acid, ethylenediamine, KOH, 95% ethanol, phenolphthalein indicator, H3PO4, baking soda
Polymerization of EBS
Stages of the manufacturing process of acid stearate and EBS EDA is as the following: The first stage, namely stearic acid melting process followed heating up to operating conditions is reached. Stearic acid melting carried out at a temperature of about 80 
Analysis of Product
Numbers Acid: the acid number is the number of milligrams of KOH required to neutralize the free acids in one gram of sample. Analysis functions by FTIR spectrophotometer: FTIR analysis results expected according to EBS product standards outstanding. Color: EBS products are expected white.
RESULT AND DISCUSSION Effect of Temperature Changes to Stearic Acid Concentration
Increasing temperature shows that the acid number decreases [1] [7] . Based on the temperature inside the image 2 reactors affect the production of Ethylene Bis Stearamide generated. The higher the temperature inside the reactor, the smaller the number of acid or sterat acid concentration is getting lower. The optimum temperature is obtained in the process The highest temperature of 160 ° C which indicates the low rate of acid 25,67. In this study all EBS products do not meet the specification numbers SNI acids such as research conducted by Mona and Fitrian, it due to differences in melting point happens to stearic acid. On Fitrian mona research and stearic acid melts at a temperature of 140 O C causing stearic acid concentration in rapid decline, but at this research stearic acid melts at a temperature of 70C-80C so that the concentration of acid still high.
In general rise in temperature will cause the movement of molecules more fast [9] (collision between reactant molecules increases) or kinetic energy owned by the larger reactant molecules so that there are more molecules can overcome the activation energy or in other words an increase in temperature will increase the probability of molecules with energy equal or higher of the activation energy [12] [13] . This situation causes the reaction rate increase so that conversions increase in The acid number which indicates the lower the EBS product formed. Temperature high process also allows the intensity of collisions between reactants increased and reached the optimum point.
Instability occurs mainly on the process by which the temperature shows the value of 140 ° C attributable to several factors. The first factory temperature unstable process. Then the deadzone on reactor due to their imperfect stirring. Moreover, error also can occur when the acid number analysis performed, namely the lack of as well as the accuracy of the titration process that exceeds endpoint or less than a point equivalent titration. Figure 3 shows the influence of the mole ratio of reactants the value of the acid number. Stearic acid which created excess produce the acid number greater mole ratio of 3: 1. This is due to residual the acid reacts to form the product more than in the use of reactant mole ratio of 2: 1. Also seen are also the numbers acid which shows the value that tends to stay constant at a mole ratio of 3: 1, this could be due to the stearic acid has completely reacted to form bisstearamide. The phenomenon is different in the mole ratio of 2: 1. At a mole ratio of 2: 1 visible deterioration acid numbers each the time and the value obtained tend to be smaller than the process the mole ratio of 3: 1. In theory, if the terms of the balance chemical reactions, mole ratio of reactants would affect shift reaction proceeds [13] [14] . If the user mole excess of one reactant created then the reaction will shift to the right so that the products produced as well increased. (Hilyati et  al, 2004 ). Besides the use of one of the reactants excess also increases the likelihood of collisions between molecules of substances who reacted so the reaction rate increases. Figure 3 shows the influence of the mole ratio of reactants the value of the acid number. Stearic acid which created excess produce the acid number greater mole ratio of 3: 1. This is due to residual the acid reacts to form the product more than in the use of reactant mole ratio of 2: 1. Also seen are also the numbers acid which shows the value that tends to stay constant at a mole ratio of 3: 1, this could be due to the stearic acid has completely reacted to form bisstearamide. The phenomenon is different in the mole ratio of 2: 1. At a mole ratio of 2: 1 visible deterioration acid numbers each the time and the value obtained tend to be smaller than the process the mole ratio of 3: 1. In theory, if the terms of the balance chemical reactions, mole ratio of reactants would affect shift reaction proceeds [13] [14] . If the user mole excess of one reactant created then the reaction will shift to the right so that the products produced as well increased. (Hilyati et  al, 2004 ). Besides the use of one of the reactants excess also increases the likelihood of collisions between molecules of substances who reacted so the reaction rate increases.
The Effect Comparison Mol reactant to Acid Concentration On Establishment EBS stearate

Effect of stearic acid catalyst to Concentration On EBS products
In this discussion will compare the value of the acid number formed on the use of different catalysts and in the process without a catalyst with the same operating conditions at a temperature of 140 ° C and reactant mole ratio of 2: 1. From Figure 4 it can be seen that the H3PO4 catalyst usage, the numbers tend to be higher than the acid with the use of baking soda catalyst and non-catalytic process. This can H3PO4 caused by the compound is acidic compounds, addition The acid compounds will increase the residual acid is contained in sample.
On the other hand it appears that the addition of baking soda or sodium bicarbonate tends to produce the acid number is smaller than the H3PO4 catalyst usage and the non-catalytic process [13] [14] . Baking soda iscompounds frequently used in bread or pastry because it reacts with the material Another form of carbon dioxide gas, which causes the bread "expands".
Baking soda can also be used as an acid neutralizer. In the process EBS formation is the use of baking soda in addition to acting as a catalyst also can neutralize residual acid in the sample so that produces the acid number smaller. In theory, a catalyst can work with to form compounds between or absorb substances reacted. So that the catalyst can be increase the reaction rate, while the catalyst itself is not experiencing chemical changes permanently [14] [15] [16] . The way it works is by attaching to certain parts of the substrate and can ultimately lower the activation energy of reaction, so the reaction proceeds rapidly.
Determination of Reaction Rate Constants Polymerization EBS
The reaction rate is defined as the change in the concentration of reactants or product per unit time. Unit reaction rate is M / s (Molar per second). Rate the reaction can be assessed in terms of reducing the concentration of the reactants and the increase product concentration. The rate of a chemical reaction is greatly affected by the amount concentration of reactants used in the reaction. The greater the concentration reactants used, the reaction rate will increase. In addition, the rate of reaction also influenced by the value of the reaction rate constant (k). Reaction rate constant (k) is the ratio between the rate of reaction with the reactant concentration. k value will be even greater if the reaction is rapid, although the reactant concentrations in small quantities [4] [8] [9] . By using the method function ode45 Runge-Kutte, the value of k1 and k2 can be determined [17] . From the above table, the higher the temperature, the higher the price k obtained, it is in accordance with the Arrhenius equation. At a temperature of 160 0 C, k have the greatest value is k1 = 1.42E-02 and k2 = 6.82E-04, it is due to the high temperature of the kinetic energy of the molecules substances react will also be high, so that the particles grow more active. With Thus collisions that occur more frequently and cause a reaction rate the greater it is. When connected to the activation energy, the greater the value of k the smaller the activation energy needed.
From Fig 5. equation y = -1577.7x -0611 and y = -12440x + 21 752, it is show have value to Ea1 have a value of 13,12 kj / mol and Ea2 amounted to 103,43 kJ / mol. One that affects the rate of reaction is the catalyst, Catalyst accelerate the reaction by lowering the price of activation energy (Ea). Because Ea is inversely proportional to the value of k, then the use of baking soda as very appropriate catalyst function for generating k value of k1 1.76E-02 and k2 8.95E-04, this is because the baking soda has alkaline properties that effective in lowering the acid number. This is due to the catalyst increasing the reactivity of substances reagents to collide so lowering the activation energy according to the Arrhenius equation, which mention if Ea is reduced, the reaction rate constants will be growing larger. Increased reactivity reagent substances is also shown price increase reaction speed konstana (k) [17] . 
Analysis Infrared Spectrophotometer
The analysis used in this research is the analysis of functional groups using FTIR spectrophotometry. Spectrophotometry Infrared or Infrared is a method of observing the interaction of molecules with electromagnetic radiation is in the wavelength range from 0.75 to 1000 μm or at wave number 13000-10 cm -1 using a namely infrared spectrometer instrument. This method is widely used in industrial and laboratory analysis research laboratories because it can provide useful information to qualitative and quantitative analysis, as well as assist in the implementation of a wake-up formula compound. Comparison EBS product and EBS market standards can seen on Analysis FTIR and show in Fig. 6 and Fig. 7 . Ethylene bis streamide has four functional groups, namely C = O, C-H, C-N, and N-H. Each group has a different absorption area in FTIR spectra, as shown in Table 3 below Of the Fig. 7 , visible absorption area on ethylene bis streamide has four functional groups. This shows that the polymerization reaction of stearic acid and ethylenediamine in the formation of EBS succeed, but there are still other functional groups that should not be there.
CONCLUSION
Based on the results of research, it could be concluded that: 1 The reaction temperature can accelerate the reaction rate and lower the acid number, the optimum temperature is 160 ° C with a mole ratio reactant 2: 1. 2
The use of the right catalyst is baking soda (sodium bicarbonate) with the value of k1 = 1.76E-02 and k2 = 8.95E-04.
